Ambulatory continuous oesophageal pH monitoring is being used increasingly for diagnostic as well as research purposes. A flood of recent publications has focused on the influence of patient related factors on the incidence and duration of gastro-oesophageal reflux episodes. There Table I. Two types of electrodes were used: 15 MI-506 flexible glass microelectrodes (Microelectrodes Inc) and 20 antimony electrodes (Synectics Medical), both with an Ag/AgCl cutaneous reference electrode. The diameter of both electrodes is comparable (1-2 to 1-6 mm), as is the pH range (1 to 13 for the glass; 1 to 10 for the antimony electrode). The response time, which is the time needed to reach 98% of the pH of the calibration fluid, is 10 to 45 seconds for the glass and <30 seconds for the antimony probe. Calibration was No= the number of infants with a difference between electrode 1 and 2 within the limits of agreement for definition of groups see Tables II or III. are compared in each group. Therefore Pearson corelation coefficients were calculated. When there is no difference the coefficient is 1; the larger the differences, the smaller the coefficient. In addition confidence limits were calculated for the Pearson correlation coefficient. Graphs, relating the mean differences of the data to the best estimation of the true value, allow the evaluation of any relation between measurement error and the true value.`2 The limits of agreement show the size of the variability of the differences observed between corresponding observations.12
Results
The Pearson correlation coefficient ranged from 1.00 to 0-42 (Table II) , or from excellent to extremely poor. The very poor correlation regarding the number of episodes lasting longer than five minutes is related to the relatively small incidence of this parameter in each examination. As a consequence small differences between the data have a great repercussion on the correlation coefficient.
Emphasis is placed on the reflux index, since this parameter is the result of the summation of the duration of all episodes with a pH<4, divided by the total duration of the examination. Therefore this parameter is closely related to the others. The mean and ranges of the reflux index in the different groups are listed in Table III . Differences increase if two types of electrodes (glass and antimony) are compared.
The correlation between data recorded with glass electrodes and recording devices of one company (two glass electrodes/one or two Memologs/two Digitrappers) is excellent (groups 1, 2 and 3: 1.00, 099 and 098). The correlation coefficient in group 5 (two Digitrappers, two antimony electrodes) is 090. This coefficient is still excellent, but certainly lower when compared with the 099 and 098 ofgroups 2 and 3 (two Digitrappers, two Memologs, two glass electrodes). Moreover, the decrease in correlation for the reflux index from 0-98 (group 3) to 090 (group 5) implies a decrease of correlation for the number of long lasting episodes from 0 97 (group 3) to 0-72 (group 5). A poor coefficient of 072 is found for the number of long lasting reflux episodes in group 5, evaluating the reliability of antimony electrodes.
When recording devices of different companies, but still with glass electrodes, are used, the Pearson coefficient for the reflux index remains high, but decreases to 093. When different recording devices are used with different electrodes (glass and antimony), however, the coefficient decreases to 0 55. Different electrodes with one type of recording apparatus result in a coefficient in between (070).
The reliability of data recorded with glass microelectrodes is affected by the small number of patients included in these groups (respectively eight, eight, 10, and 12) compared with the larger numbers in the groups in which antimony electrodes were used (respectively 32, 18, and 42). Differences in small groups have a much greater effect on correlation coefficients than identical differences in large groups. If data are in no way dependent on the equipment, the 'limits of agreement' should be zero since the only differences in the study design were equipment related. 12 The mean differences are listed in Table IV , together with the limits of agreement (which are the 95% confidence intervals of the mean differences-or 2 SDs calculated on the mean difference). Ninety five per cent of the differences are expected to be within the range of the limits of agreement (mean differences (2 SD)), (definition of the repeatability coefficient adapted by the British Standards Institution).'3 The smaller the limits of agreement, the more the data are comparable. According to this definition, data in Table IV are classified from high to low comparability. The limits of agreement between data recorded with two glass electrodes and recording devices of one or two companies are extremely narrow, suggesting a close relation between the data. Data recorded with two antimony electrodes (group 5) have larger limits of agreement than data recorded with two glass electrodes (groups 1, 2, 3, and 4). The limits of agreement are very large in groups 6 and 7, comparing a glass to an antimony electrode.
Discussion
Continuous oesophageal pH monitoring is nowadays regarded as a reliable aid in the diagnosis of gastro-oesophageal reflux disease. Although the basic principle of the investigation technique is quite simple, the data registered depend on numerous factors. Patient related factors are multifarious-for example feeding, position, activity-and are not discussed any further here. Although essential for biomedical tests, however, the influence of a number of technique related factors have not been thoroughly evaluated.
When intraluminal pH recording was first introduced, pH tracings were written on stationary strip chart recorder in in-patients.'4 Most portable recorders are equipped with solid state memories.'5 An accuracy of 1% is guaranteed for most of the recording devices available because of the commonly used eight bit (or more) data format. Since these recording devices are, in fact, nothing more than 'memory boxes,' it can be expected that they do not influence the data. Statistical tests on groups 2, 3, and 4 suggest that the results obtained with different recording devices but with the same type of electrode are comparable.
One factor that has not, up to now, been thoroughly evaluated is the influence of the type or age of the pH electrode. Glass electrodes can be used up to 50 times, but their response time becomes longer through use. This may be an important factor in research, but its influence seems negligible for diagnostic investigations since there was no age limit for the electrodes used (except a response time of >30 seconds), and correlation factors were extremely high in group 1 (two electrodes connected to one recording device).
Glass electrodes proved to be preferable to antimony electrodes in a laboratory setting.2 Nevertheless antimony electrodes have been proposed for paediatric use because of their small diameter.3 6The glass microelectrode has nearly an identical diameter, however. Both have the same inconvenience in that they require a cutaneous Ag/AgCl reference electrode.2 It has been suggested that differences in recorded pH are related to the use ofa cutaneous as opposed to an intraluminal reference electrode. This effect has been attributed to transmucosal potential differences. Different junctional potentials at the skin reference electrode and intraluminal reference electrode may also contribute to this discrepancy.2' 16 The possible inaccuracies can also be the result of loss of skin contact and local changes in the composition of the ions because of perspiration. 1" Skin potential differences between the infants are factors that might influence the accuracy of the pH recording. Since the limits of agreement in group 1 (two electrodes, one recording device) are extremely narrow, however, these potential differences do not seem to be clinically relevant. Therefore, we believe that the differences between the glass and antimony electrodes (which were also reported by Gignoux"7) 
